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Descriptions of plant communities on Singapore Island are infre-

quent in the literature. This is perhaps natural because attention

has been directed in the first place to the identification of the

members of its rich flora. General papers have been published by

Corner (1941) and others, and one or two papers concerning the

specific make-up and dynamic behaviour of the vegetation also

exist. The first of these was a paper published by I. H. Burkill in

1919, and constituted the record of his observations upon a piece

of then 30-year-old secondary forest (belukar) which he had cut

down for the purpose of developing the Botanic Gardens. Burkill's

data are very full, and can be represented as shown in Table 1, in

such a way as to indicate the reproductive status of the principal

species. In selecting from Burkill's data for presentation in this

table, I have chosen the species present in reasonable amount, or

sometimes have been guided by the importance of the species con-

cerned in other communities. Those which are lumped together at

the end of the Table under "Others" amount to 25 per cent of the

total number of individuals recorded and comprise some 95 further

species.

It is clear that the CommonIvy-Palm (Arthrophyllum diversi-

folium), whose population is present in all size classes, has been

growing and reproducing successfully for a considerable period on
this site. It is in this case the nearest equivalent to what is meant

by a dominant in other climates. The Leechwood (Anisophyllea

disticha) is here its principal shrubby partner. The Broad-leaved

Oil Fruit (Elaeocarpus petiolatus) of which two large specimens are

recorded, has evidently not been reproducing itself successfully

until recently.

By analogy this might well be called an Arthrophyllum/ Aniso-

phyllea Mixed Forest indicating that, while in the conventional

sense no dominant species was present, the Common Ivy Palm
and the Leechwood appear to have been the most successful and
characteristic species.

Table 1 is prepared in such a way as to render a comparison
with the results obtained by the present author elsewhere (Gilli-

land, 1952) readily possible.
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Table 1

THIRTY- YEAR-OLD BELUKAR: BOTANIC GARDENS:SINGAPORE
DATA OBTAINED FROMBURKILL, 1919*

Sample Area 13,680 square feet

Species 0-1 + 1-3 3-5 5-7 Over 7 Total %
Arthrophylum diversifolium 125 10 16 13 164 5.5

Rhodamnia trinervia 229 — 2 11 242 8.2

Cinnamonum iners . 315 2 4 — 321 10.8

Timonius wallicbianus 107 2 1 — 110 3.7

Macaranga triloba . 106 — 1 — 107 3.6

Adinandra dumosa 91 — 1 4 96 3.2

Elaeocarpus petiolatus 34 — — 2 36 1.2

Gordonia singaporeana 25 1 1 1 28 .9

Gynotroches axillaris OD l oo

Pygeum polystachyum 1

"7
2 .1

Ixonanthes reticulata 1

Anisophyllea disticha 345 345 11.6

Elaeocarpus mastersii 199 199 6.7

Gironniera nervosa 190 190 6.4

Palaquium bancanum 144 144 4.8

Eugenia grandis 139 139 4.7

Others 754 25.5

Totals . . 2,135 16 27 32 2,964 99.8

*Gard. Bull. S.S.2:5:145, 1919.

Holttum, in a paper published in 1954, recorded those plants

which constitute what he called "Adinandra belukar" and gave

his observations upon the species which behaved as pioneers, ini-

tiating succession on this island. Table 2 summarises his findings.

There are trees and shrubs, perennial herbs and climbers. My own
observations fully confirm Professor Holttum's conclusions with

regard to these species.

Table 2

PIONEER ADINANDRABELUKAR'; SINGAPOREISLAND
DATAFROMHOLTTUM, 1954t

TREESAND Melastoma malabathricum Macaranga javanica

SHRUBS Adinandra dumosa
Wormia suffruticosa

PERENNIALLycopodium cernuum
HERBS Gleichenia linearis

Eriachne pallescens

CLIMBERS Nepenthes rafflesiana

Ficus alba

Rhodamnia trinervia

Gahnia tristis

Scleria laevis

Bromheadia palustris

Nepenthes gracilis

\

Archytea vahlii

Fagraea fragrans

Myrica farquhariana

Spathoglottis plicata

Arundina graminifolia

Imperata cylindrica

Nepenthes ampullaria

tMal. lour. Trop. Geogr. 3;27, 1954.
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At the corner of the "catchment area" which forms part of the

Nature Reserves on Singapore fronting Lornie Road and adjoin-

ing the Royal Singapore Golf Course, occurs a large specimen of

the tree Ixonanthes reticulata prominent amongst the species of a

manifest secondary woodland. An examination of the ground at

this site disclosed evidence of military occupation in the shape of

slit trenches, latrine pits, foundations of temporary buildings, etc.

from which it is logical to deduce considerable occupation of the

area, with its concommitant destruction of the vegetation, during

the 1941-6 period.

By a fortunate chance Mr. Corner, in discussing the Ten Men
Tree in his well-known 'Wayside Trees of Malaya' mentions this

specific locality for the tree. In correspondence he notes that he

can confirm the existence of this species at this site in 1934. So we
are not without some history of this particular area. The Ten Men
Tree has stood for at least twenty years —a fact confirmed by the

size of the bole of a large specimen, which has a girth of more than

ten feet —and has survived severe disturbance which occurred

around it some ten to fifteen years ago.

This area was transected by chain using the technique described

in the paper referred to (Gilliland, 1952). However, since so many
plants and species were present only 1,000 feet of transect were

enumerated. Furthermore, in this case the records of each chain

length (600 sq. ft.) of the transect were recorded separately. In

this way it became possible to estimate from the recurrence of a

species in each or fewer of the 10 separate sub-samples, its degree

of "faithfulness" in the community. Faithfulness is here used upon
a different scale from that normally employed by continental

sociologists, but the result is of sufficient interest to make the

record worth while. Table 3 presents a summary of the results

obtained.

Table 3

SUMMARY
Sample Area 6,000 square feet

Diameter Classes

3-5 5-7 Over 7 Total %
2 3 8 59 2.1— — — 111 4.0
1 i — 9 .3

7 2 1 1635 59.2
1 — — 271 9.8— — — 297 10.7

_ — — 166 6.0

— — — 35 1.3

— — — 99 3.6

— — — 78 2.9

11 6 9 2760 99.9

Species

Surviving Trees
Serai Relics

HumanCasuals

Present Community: Trees
Shrubs
Lianes

Next Stage: Trees
Shrubs
Lianes

Unidentified

Totals

0-1 1-3

40 6
109 2

4 3

1564 61
268 2
295 2
161 5

34 1

99
74 4

2648 86
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The number of plants recorded in the first place makes it clear

that this forest is much more dense than that investigated by

Burkill —the area is approximately half. A total of ninety-five

species was recorded together with some which could not be

identified; approximately the same total.

Secondly by making use of the concept of 'faithfulness' it is

possible to separate out the 'present community' from the succeed-
ing community or next stage. Further by the use of Holttum's
records and Corner's notes on the Ten Men Tree and for other
reasons, three other groups can also be distinguished.

Table 4a

HUMANCASUALS
Diameter Classes

Species

Acacia auriculiformis
Thevetia neriifolia .

.

Nephelium lappaceum
Garcinia mangostana

Totals

0-1 1-3 3-5 5-7 Over 7 Total Fid.

1 — 5 2
2 1

1 1

1 1

0.3

Table 4b

SURVIVING TREES

Species 0-1 1-3 3-5 5-7 Over 7 Total Fid. 5

Ixonanthes reticulata 6 — — 2 7 15 8
Alstonia sp. . . . , 2 1 1 4 i

Gordonia singaporeana ..11 5 — 1 17 5
Horsfieldia sp. . . . . — — 1 1 1

Gynotroches axillaris 21 — 1 22 5

Totals ..40 6 2 3 8 59 — 2.1

Species

Macaranga javanica
Adinandra dumosa
Fagraea fragrans
Tetracera assa
Archytea vahlii

Vitex pubscens
Ficus chrysocarpa
Macaranga triloba
Adinandra sp.

Table 4c

SERAL RELICS: TREES & SHRUBS

i 0-1 1-3 3-5 5-7 Over 7 Fid. Total

I 26 26 8
23 2 25 4
19 19 5
19

8
3

19
8<

3

7
2
2

8

2

8
1

2

2

2

Totals . . 109 2 111 — 4.0

Together with the following ground flora of herbs:

Stenochlaena palustris, Cleidemia hirta, Lygodium microphyllum, Melas-
toma malabathricum, Gleichenia linearis, Nepenthes ampullaria, Gahnia
tristis, Nepenthes rafflesiana, Scleria sp., Phyllanthus niruri, Bromheadia
palustris.
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Table 4 presents the detailed records of the Surviving Trees, the

Serai Relics and the Human Casuals.

The surviving trees are so called from their presence in mature

form coupled with a poor representation amongst the seedling

stages. The Ten Men Tree is typical and it will be recalled that

Corner records this as being present in 1934. It is suggested that

during the period of the disturbance and subsequently, it has been

unable to reproduce and that only now with the return of forest

conditions is it beginning to be able to reproduce effectively. It

produces an abundant crop of fruit and seed every year but as yet

the seed have not been able to germinate and gain a foothold.

The serai relics are those recorded as making up part of the

'Adinandra belukar' or pioneer community and these, with the

possible exception of the 'tiup-tiup' (Adinandra dumosa) itself,

which seems to grow fast enough to avoid shading, are now on their

way out as the result of the re-establishment of forest conditions.

Macaranga javanica —the Blue Mahang—although present and

with a high degree of faithfulness, in my opinion will not grow to be

larger thar_ a seedling in the conditions of shading which now ob-

tain. With this list of trees and shrubs should be read the list of

species in the undergrowth. These likewise are members of the

'Adinandra belukar' and will not long survive the shading. Holttum

specifically notes that the Orchid Bromheadia palustris does occur

in shade but never manages to flower in such conditions.

The Human Casuals are interesting. The first two are com-
monly cultivated plants; the first as a street tree and the second as

an ornamental shrub while the next two are the 'rambutan' and

the 'mangosteen', both everyday tropical fruits.

Table 5a

PRESENTCOMMUNITY: TREES
Diameter Classes

Species 0-1 1-3

Rhodamnia trinervia . 265 31

Elaeocarpus petiolatus 38 8

Elaeocarpus mastersii 98
Oncosperma sp. 73
Eugenia longiflora . . . 491 3

Garcinia griffithii 76 2
Cinnamomum iners 32 1

Pithecellobium clypearia . . 27 2
Eugenia grandis 21 4
Guoia pubescens 16 4
Timonius wallichianus 18 2
Angelesia splendens. . 17 3

Artocarpus kunstleri 17 1

Calophyllum floribundum . . 328
Garcinia cowa 35
Xylopia ferruginea . . 12

Totals . 1564 61

3-5

3

3

1

Over 7 Total Fid.

1 301 10 10.9
49 8 1.4

99 10 3.6
74 7 2.7

494 10 17.9
78 7 2.8
33 10 1.2

29 7 1.1

25 8 0.9
20 8 0.8
20 9 0.8
20 8 0.8
18 8 0.7

328 10 11.9
35 7 1.3

12 7 0.4

1 1635 59.2
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Table 5b

PRESENTCOMMUNITY: SHRUBS

Species 0-1 1-3 3-5 5-7 Over 7 Total Fid. %
Champereia manillana . . 102 2 104 10 3.7

Anisophyllea disticha 80 80 g 2.9

Ixora congesta 58 1 — — 59 10 2.1

Lasianthus sp. 28 28 7 1.1

Totals . . 268 2 1 1
— 271 9.8

PRESENTCOMMUNITY: LIANES

Rourea splendens .

.

.. 96 2 98 8 3.5

Fibraurea chlorcleuca 86 86 10 3.1

Ericybe princei .. 64 64 10 2.2

Calamus sp. .. 30 19 7 0.7

Strychnos malaccensis 19 19 8 0.7

Totah . . 295 2 297 10.7

UNDERGROWTHCONSISTING OF:—Davallia sp.; Taenitis blechnoides;

Selaginella sp.; Curculigo villosa; Dianella ensifolia; Hornstedtia martini-
%

censis; Centotheca lappacea; Panicum nodosum.

This list represents what 1 would consider to be, with the aid of

the use I have made of faithfulness, the present community. A1J

the plants noted have a fidelity to the sub-samples of the transect

of seven or over. (See column 7 of table 5).

The undergrowth consists of plants typical of forest conditions

on Singapore Island; the lianas will not excite comment and the

leechwood appears again amongst the shrubs, though the False

Olive (Champereia manillana) exceeds it here in number of indi-

viduals and development.

The trees are most interesting in that amongst them there is only

one species which shows a distribution over all the size classes;

seedling; sapling; young tree; mature tree and the large tree,

namely the Silver Back (Rhodamnia trinervia). It is clear that it

was present at the time of the disturbance and has not only sur-

vived that disturbance but has been able, in doing so, to extend

its territory and to become the characteristic plant of the present

community. This is in keeping with its record by Holttum as

amongst the pioneer shrubs. The Broad-Leaved Oil Fruit in this

instance has been much more successful than in the case of

Burkill's sample. Considering the comparative success of the False

Olive (Champereia manillana) we might legitimately describe the

present community as a Rhodamnia/ Champereia forest. Wewould
note that both the CommonKelat (Eugenia longiflora) and the

Bintangor (Calophyllum floribundum) are commencing to play a

significant role but that as yet they are present only as seedlings

and saplings.
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Table 6a

NEXT STAGE: TREES
Diameter Classes

Species 0-1 1-3 3-5 5-7 Over 7 Total Fid.

Millettia atropurpurea 38 — — — — 36 3

Cratoxylon formosanum 23 23 5
Calophyllum sp. I 21 21 6
Calophyllum sp. II 13 — 13 e

Garcinia sp. 11 - — 11 4
Onchostachys amentacea 8 1 9 3

Elaeocarpus sp. 7 1 8 5
Lindera lucida 8 - 8 3

Arthophyllum diversifolium 6 1 7 4
Daemonerops sp. .

.

6 1 7 4
Ilex cymosa 4 — 4 3

Litsea grandis .

.

4 4 3

Plectocomia sp. 3 1 — 4 2
Randia anisophyllea 3 3 3

Palaquium sp. 3 3 3

Eugenia garcinifolia 3 3 1

Baccaurea parviflora 1 1 1

Aquilaria malaccensis 1 _ 1 1

Totals . . 161 5 166

Table 6b

\rpYTiN C. A. 1 STAGE: SHRUBS

Species 0-1 1-3 3-5 5-7 Over 7 Total Fid.

Wikstroemia ridleyi . . 22 — 22 5

Psychotria sp. 3 — 3 3
Gnetum macrostachyum 2 — 2 2
Canthium sp. 2 — 2 2
Clerodendron diversifolium 2 — 2 2
Tetracera sylvestris . . j

Chasalia chartacea .

.

1 - 1 1

H) T3.C 3.611 3. Sp. • , 1 1 1

Strophanthus sp. 1 — 1 1

Totals 34 1 35

NEXT STAGE: LIANES
Willughbeia coriacea 91 91 3

Piper sp. 3 3 2
Artabotrys sp. .. 2 2 2
Thottia grandiflora . . 2 2 2
Paedera verticillata . . 1 1 1

Totals .. 99 99

Unknowns 74 4 78

This list represents those species of trees, shrubs and lianes

which, by virtue of their low fidelity to the sub-samples of the

transect, constitute evidence of invasion of the present community
by the elements which will constitute the next phase in the suc-

cession back to high forest. The majority of plants recorded are

seedlings and all have in common a considerable shade-tolerance

as seedlings. There may be species whose natural distribution fol-

lows a pattern of such wide dispersion that they would not be

caught in a sub-sample of 600 square feet. For that reason they

would normally be expected to show a low fidelity figure in a
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transect such as this. We may be confident, however, that such

species will be revealed by continuing work along these lines for

they will always be distinguished by a low fidelity.

In these analyses certain species have been brought into promin-

ence by means of transect enumeration. These species appear to

characterise particular stages of the succession which will, in course

of time, restore the high forest. By analogy with the behaviour of

those in other less fortunate climates, where dominance develops,

they may well be used to name the stages involved. Three stages of

secondary forest succession on Singapore island then emerge:

1. The Adinandra Belukar (Holttum, 1954)

Clearly the length of time that this will occupy the ground de-

pends largely upon the degree of prior destruction of the habitat.

Over on Kent Ridge where it occupies the site of abandoned
plantations it will be many years before the reaction of this pioneer

community is able to ameliorate the habitat sufficiently for further

development to occur, while in the instance at the Lornie Road/
Golf Course site it is just as clearly already on its way out after

some ten to fifteen years.

2. The Rhodamnia/ Champereia stage

The Silver Back/ False Olive community now holds the ground
but clearly has within it the seeds (or better seedlings) of the next

stage.

3. The Arthrophyllum/ Anisophyllea stage (Burkill, 1919)

This Common Ivy Palm/Leechwood community is the one
which Burkill so carefully annotated thirty-five years ago and which
then represented the progress of belukar which had held the

ground for thirty years.

Discussion

Corner (1940), Holttum (1930: 1940) and Koriba (1947)
have given a great deal of attention to the phenological behaviour

of our plants with special reference to time of flowering and the

formation of new leaves —to the beginnings more especially of

deciduousness —while Corner (1951) particularly in developing

his Durian Theory, has given prominence to the concept of the

moist tropical forest environment as the primal land habitat. It

has been suggested that the deciduous habit and the seasonal

flowering condition may have become consolidated by migration

to north and south, requiring those functions to become seasonal

in pattern. Let us suppose that Singapore were to suffer a severe
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drought of say three months duration —that in fact that the cli-

mate were suddenly to become monsoonal. The plants which

would be most severely affected would be those with the shallowest

and least developed root-systems —in fact it would be the seedlings

which would suffer first. The Silver Back is recorded among the

pioneer plants of the Adinandra Belukar which means that it is

relatively hardy. The figures show clearly that it is the best adapted

to the earlier conditions of the present community. Hence the

effect of such a calamitous drought would be to bring the Silver

Back into vastly greater relative prominence. It would begin in

fact to display the characters of a dominant from a less favoured

climate than our own. The concept of a primal vegetation in the

humid tropics fits these facts of community structure, and this

analysis of the Rhodamnia-Champereia community lends support

to that hypothesis by indicating how a development of dominance
in response to the demands of a harsher climate could come
about.

The use of the term "faithfulness" = "fidelity" in this context

unhappy; a future paper will propose a more neutral term.
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